In 2010, the Institute of Medicine (now the National Academy of Medicine) recommended collecting 24-hour urine to estimate US sodium intake because previous studies indicated 90% of sodium consumed was excreted in urine.
R andomized clinical trials indicate reducing sodium intake can significantly lower blood pressure with greater effects among adults with hypertension. [1] [2] [3] In 2010, the Institute of Medicine (IOM; now the National Academy of Medicine), in its report on strategies to reduce sodium intake in the United States, stated, "a more accurate measure of total sodium intake such as 24-hour urine collection should be employed in national population surveys, specifically, NHANES (the National Health and Nutrition Examination Survey)." 4 This recommendation was based on a review of studies that suggested that 24-hour urinary excretion, when complete, reflects about 90% of sodium consumed from all sources. 4, 5 Historically, NHANES employed 24-hour recalls to estimate sodium intake but dietary data typically exclude the amount consumed from salt added at the table (estimated at 5% of intake) and estimates can be affected by errors in self-report or inaccurate estimates of the nutrient content of foods consumed. 6, 7 Previous studies using 24-hour urine collection among adults living in the United States were based on convenience samples or were not national in scope. [8] [9] [10] [11] [12] [13] Potassium intake is associated with blood pressure and is inextricably linked with sodium in biology and physiology, and potassium chloride is used as a substitute for salt. 4, 5 Thus, concurrent estimation of 24-hour urinary potassium was efficient even though the amount of potassium intake excreted in 24-hour urine collection in previous studies was variable (50% to 90%).
5,10
The main objective of this study was to estimate mean sodium intake among US adults from 24-hour urinary excretion. Secondary objectives were to provide estimates of mean 24-hour urinary potassium excretion and the sodium-topotassium molar ratio.
Methods

Data Source
Details about NHANES are available elsewhere, including the protocol and data collection procedures. 14, 15 In brief, NHANES 2014 was 1 year of an ongoing, cross-sectional survey of the US noninstitutionalized population, with household interview, examination, and postexamination components. A nationally representative sample was selected using a complex, multistage design. Participants were enrolled and data collected across all days of the week and seasons of the year. Data are publicly released every 2 years. In 2013-2014, 66% of adults aged 20 to 69 years screened for NHANES were examined. 16 In 2014, half of these screened participants were randomly selected and, if eligible (ie, nonpregnant), asked to participate in 24-hour urine collection, postexamination. 17 All participants provided written informed consent. This study was reviewed and approved by the research ethics review board for the National Center for Health Statistics, Centers for Disease Control and Prevention (CDC).
24-Hour Urine Collection
A detailed 24-hour urine collection protocol, based on previous population-based studies, was successfully piloted in 2013. 18 In 2014, each participant selected and eligible for this component was asked to collect a timed 24-hour urine specimen. Timed collections were started in the urine mobile examination center and completed at the mobile center the following day, with detailed verbal, written, and pictorial instruction on collection provided to participants (Supplement). Upon completion of the first 24-hour urine collection, participants were eligible for a second 24-hour urine collection scheduled 3 to 10 days later. About half of the eligible participants were selected and asked to collect a second 24-hour urine specimen (details in the Supplement). A complete 24-hour urine collection was defined as (1) recorded start and stop times; (2) 22 hours or more duration (from start to stop of collection); (3) total urine volume of 400 mL or more; (4) reported no more than a few drops of urine lost during collection; and (5) for women, no reported menstruation during collection. Details on urine specimen processing, storage, shipping, quality assurance, and control procedures are available elsewhere. 17, 19, 20 To protect the confidentiality of survey respondents, the data from the 2014 24-hour urine collection were accessed and analyzed in the National Center for Health Statistics Research Data Center. 21 
Urinary Electrolyte and Creatinine Excretion
Urine specimens were analyzed for electrolytes (ie, sodium, potassium, chloride) using the ion-selective electrode technique (Mod PE analyzer; Roche) 19 and for creatinine using the enzymatic assay (Cobas 6000 Analyzer; Roche). 20 The urinary sodium and potassium measurements showed low analytical imprecision (<3% coefficient of variation for 2 quality control pools analyzed over a period of 14 months) and satisfactory agreement with the National Institute of Standards and Technology standard reference materials: 2201 mg for sodium chloride (mean bias for sodium of 3.4% [SD, 3 .8%] over a concentration range of 25-200 mEq/L) and 2202 mg for potassium chloride (mean bias for potassium of 1.6% [SD, 3 .9%] over a concentration range of 12-100 mEq/L). The total amount of the analyte (eg, electrolyte, excreted in each 24-hour urine specimen) was standardized to 24 hours by multiplying the analyte concentration by the adjusted 24-hour urine volume based on duration of collection (hours from start to stop). 21 Data from 2 convenience samples of US adults indicate the withinindividual (day-to-day) coefficient of variation in 24-hour urinary sodium excretion was 19% to 23% for adults aged 18 to 39 years 11 and 31% to 38% for adults aged 45 to 79 years.
Analyses by Participant Subgroups
In secondary analyses, data on urinary electrolyte excretions were analyzed by sex and age group (20-44 years and 45-69 years). Additional exploratory analyses were conducted on 24-hour urinary sodium excretion by 10-year age groups and on 24-hour electrolyte excretion by other demographic and cardiovascular disease (CVD) risk subgroups based on nonmissing values for the specified participant characteristic. Previous studies indicate urinary excretion of electrolytes can vary by sex, age, and race or ethnic origin. [8] [9] [10] [11] [12] [13] Demographic characteristics (subgroups) for exploratory analyses included race or Hispanic origin (non-Hispanic white, non-Hispanic black, non-Hispanic Asian, and Hispanic); education (≤12 years or General Educational Development certificate, >12 years); and family income as a percentage of poverty guidelines (≤130%, >130%). Demographic characteristics were based on participant, self-reported information. 15 Participants reported their sex, race, ethnic origin, and education level using standardized categories, including options for "other," "do not know," or refusal. Participants who reported "other" non-Hispanic race or more than 1 race were included in total population estimates, but excluded from subpopulation analyses by race and Hispanic origin due to small sample size. Age and family income were reported in years and dollar amounts, respectively, then categorized into analytic subgroups. CVD risk subgroups included weight status subgroups based on body mass index (BMI; calculated as weight in kilograms divided by height in meters squared); physical activity level based on standard questions; reported action to reduce sodium or salt intake; hypertension status based on blood pressure measurements and use of antihypertensive medication; diagnosed diabetes (self-reported diagnosis by a clinician or use of a diabetes medication); chronic kidney disease (estimated glomerular filtration rate <60 mL/min/1.73 m 2 or urinary albumin/creatinine ratio >30 mg/g), 22 ,23 and selfreported history of CVD (congestive heart failure, coronary heart disease, angina or angina pectoris, myocardial infarction, or stroke). Reported action to reduce sodium or salt intake was determined by an affirmative response to 1 part of a multipart question, "To lower your risk for certain diseases, are you now doing any of the following:…?" One of "the following" items was "reducing the amount of sodium or salt in your diet?" 
Statistical Analysis
The target sample size in the 24-hour urine collection component in 2014 was based on the minimum number per sociodemographic subgroup (n = 100-160 participants) required to estimate a prevalence of 90%, and for survey design effects of 1.25 to 2.00. 28 A minimum effective sample size of 38 to 60 participants per group was recommended for estimating a mean with a survey design effect of 1.25 to 2.00, respectively.
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Analyses were conducted to compare the weighted distributions of population characteristics represented by nonpregnant NHANES 2013-2014 examination participants aged 20 to 69 years (n = 4656) among participants who completed a 24-hour urine collection in 2014 and among those who did not. Additional analyses were conducted to describe the distributions of population characteristics represented by participants who completed 24-hour urine collection in 2014, among men and women, further weighted for selection and nonresponse to this component.
The initial 24-hour urine collection was used to estimate, among a group of US adults, 24-hour urinary sodium and potassium excretion and their molar ratio. A single 24-hour urine collection is an indicator of short-term sodium intake and can vary from day to day within individuals with foods consumed, as well as with biological factors and rhythms independent of intake. 29, 30 Given a sufficient number of participants, within-individual day-to-day variability does not affect estimates of population means. 6 Individuals with "usual" high or low levels of intake or excretion, however, can have even higher or lower levels based on a single 24-hour urinary excretion, which can increase the variance around a population mean. 6, 29 The interquartile range and proportion with intake above a specific threshold reflect the distribution of acute intake or excretion on any given day. In this study, the weighted means (95% CIs) and percentiles of 24-hour urinary electrolyte excretions were estimated, and, for sodium, the weighted proportion of the population with 24-hour urinary excretion greater than or equal to 2300 mg (the sodium tolerable upper intake level according to the 2005 IOM panel on dietary reference intakes for electrolytes and water). 5 Analyses of weighted urinary electrolyte excretion among population subgroups were conducted based on nonmissing values for the specified demographic or health characteristic. Four sensitivity analyses were conducted. First, urinary sodium and potassium excretion and 95% CIs were estimated after excluding additional participants with potentially incomplete collection based on observed-to-expected 24-hour urinary creatinine levels (Supplement).
31,32 Second, multiple imputation was used to classify participants into subgroups who had missing values for demographic characteristics or CVD risk factors (Supplement). 33 Mean sodium and potassium excretion were then estimated for population subgroups based on imputed values. Third, weighted mean 24-hour urinary sodium and potassium excretion and their molar ratio were examined by hypertension status using the previous, higher, thresholds for blood pressure, now called stage 2 hypertension (for definition, see the Supplement). 25 Fourth, mean population dietary intake of sodium, energy, and sodium density were described using data from 4246 nonpregnant adults aged 20 to 69 years who participated in NHANES 2013-2014 and had a reliable initial dietary recall. Estimated distributions of population characteristics, urinary electrolytes, and dietary data were based on weighted data to obtain national estimates representative of nonpregnant US adults aged 20 to 69 years. For distributions of population characteristics estimated with nonpregnant participants in NHANES 2013-2014 by completion of 24-hour urine collection, the 2013-2014 examination sample weights were used. For estimates of sodium and energy intake based on NHANES 2013-2014 dietary recall data, the initial day dietary sample weights were used. For the distribution of characteristics and urinary electrolyte excretion estimated using data from those who completed 24-hour urine collection, the 24-hour urine sample weights were used to account for additional sampling and nonresponse. Rao-Scott F-adjusted χ 2 statistics were used for comparing proportions, and t tests for comparing means. Statistical testing and 95% CI accounted for the complex survey sample design. In addition, unweighted analyses were conducted. These analyses included completion rates for 24-hour urine collection; within-individual variability and differences in urinary electrolyte and creatinine excretion; and unweighted means, standard deviation, and percentiles of 24-hour urinary sodium and potassium excretion. Among the subset of participants with two 24-hour urine specimens, within-individual to between-individual variability in urinary electrolyte and creatinine excretion was estimated using methods described previously. 34 
Results
Completion of 24-Hour Urine Collection
In 2013-2014, 4656 nonpregnant adults aged 20 to 69 years participated in the examination component of NHANES, with 2228 participating in 2014 (Figure) . Among these 2228 participants in 2014, 1103 were randomly selected and asked to participate in 24-hour urine collection postexamination (Figure) . Of those asked to participate, 827 participants (75%; men, 421; women, 406) completed an initial 24-hour urine collection (eTable 1 in the Supplement; Figure) . Completion rates differed by sex, race and Hispanic origin, education, BMI, and hypertension status categories (eTable 2 in the Supplement). Across subgroups, completion was more than 70% except among non-Hispanic Asians (62.5%) and participants with a 
Second 24-Hour Urine Collection
Of 585 participants who were selected, 436 (75%; men, 255; women, 211) completed a second 24-hour urine collection (eTable 1 in the Supplement; Figure) , 53% of the 827 participants who completed the first collection. Population characteristics, mean initial 24-hour urine volume, and mean urinary electrolyte and creatinine excretion did not vary significantly when estimated based on participants who collected 1 vs 2 complete 24-hour urine specimens (eTable 3 in the Supplement). Among participants with two 24-hour urine specimens, the ratio of within-individual to between-individual variability in sodium excretion was 1.08 overall, 0.76 among men, and 1.99 among women (eTable 4 in the Supplement). Withinindividual to between-individual variability was similarly high for chloride (0.88 to 1.67), somewhat lower for potassium (0.50 to 0.66), and lowest for creatinine (0.37 to 0.40). The mean within-individual difference in 24-hour urinary sodium excretion was −47 mg (SD, 1739), and the interquartile range (IQR) was −1020 to 950. The standard deviation of withinindividual differences were similar for men (1734 mg) and women (1745 mg) (eTable 5 in the Supplement).
24-Hour Urinary Sodium Excretion
Weighted mean 24-hour urinary sodium excretion was 3608 mg (95% CI, 3414-3803), n = 827 ( Table 3 ). The median 24-hour urinary sodium excretion was 3320 mg (IQR, 2308-4524). In secondary analyses by sex, mean 24-hour urinary sodium excretion was 4205 mg (95% CI, 3959-4452) in men and 3039 mg (95% CI, 2844-3234) in women, between-group P <. 0 0 1 (Table 3 ; eTable 6 in the Supplement). By age group, mean sodium excretion was 3699 mg (95% CI, 3449-3949) in adults aged 20 to 44 years (n = 432), and 3507 mg (95% CI, 3266-3748) in adults aged 45 to 69 years (n = 395), P = .20 (Table 3 ; eTable 6 in the Supplement).
In exploratory analyses, mean 24-hour urinary sodium excretion appeared to be generally higher for adults aged 20 to 59 years compared with adults aged 60 to 69 years (eFigures 1and2intheSupplement). Mean 24-hour urinary sodium excretion also appeared to vary significantly by BMI, hypertension status, and diabetes status groups (Table 3 ; eTable 6 in the Supplement). Unweighted means and percentiles were similar to weighted values (Table 3 , eTable 7 in the Supplement).
The proportion of adults with 24-hour urinary sodium excretion greater than or equal to 2300 mg on any given day was 75.1% (95% CI, 72.0%-78.2%) overall (n = 827), 83.5% (95% CI, 79.9%-87.0%) in men (n = 421), and 67.1% (95% CI, 62.1%-72.0%) in women (n = 406) (eTable 8 in the Supplement).
24-Hour Urinary Potassium Excretion and the Sodium-to-Potassium Molar Ratio
Weighted overall mean 24-hour urinary potassium excretion was 2155 mg (95% CI, 2030-2280) ( Table 4 ). The median was 2000 mg (IQR, 1392-2756). In secondary analyses, mean 24-hour urinary potassium excretion was 2399 mg (95% CI, 2253-2545) among men, and 1922 mg (95% CI, 1757-2086) among women, P < .001 (Table 4 ; eTable 9 in the Supplement). In addition, mean 24-hour urinary potassium excretion was lower among adults aged 45 to 69 years vs adults aged 20 to 44 years (Table 4 ; eTable 9 in the Supplement).
In exploratory analyses, mean 24-hour urinary potassium excretion varied significantly between groups defined by race and Hispanic origin, income, education, and BMI (in men) c Estimates based on the subset of participants described in footnote b who participated in 2013 or did not complete a 24-hour urine collection in 2014.
d Estimates based on the subset of participants described in footnote b who completed at least one 24-hour urine collection in 2014.
e Rao-Scott F-adjusted χ 2 statistic comparing frequencies of participant characteristics by completion of 24-hour urine collection in 2014.
f Unweighted sample size. Numbers may not add up to the totals due to missing information.
g Weighted estimates and 95% CI.
h Recommended physical activity was defined as 150 minutes or more per week of moderate intensity, 75 minutes or more per week of vigorous intensity, or the equivalent combination; intermediate, 10 to 149 minutes per week of moderate intensity, 5 to 74 minutes of vigorous intensity, or the equivalent combination; low, neither recommended nor moderate activity.
( Table 4 ; eTable 9 in the Supplement). Unweighted means and percentiles were generally similar to weighted values (Table 4 ; eTable 10 in the Supplement).
The overall mean sodium-to-potassium molar ratio was 3.17 (95% CI, 2.91-3.43); the median was 2.87 (IQR, 2.05-3.93) (eTable 11 in the Supplement). In secondary analyses, the mean sodium-to-potassium molar ratio was similar by sex (eTables 11 and 12 in the Supplement). Both overall and among sex subgroups, the molar ratio was higher among adults aged 20 to 44 years vs 45 to 69 years (eTables 11 and 12 in the Supplement).
Sensitivity Analyses
The estimated percentage of adults with potentially complete 24-hour urine collection, defined as measured 24-hour urinary creatinine more than 70% of expected, varied by criteria for estimating expected urinary creatinine (eg, based on sex and 
Discussion
In a 2014 cross-sectional sample of US adults aged 20 to 69 years, mean sodium intake was estimated based on 24-hour urinary sodium excretion. Given studies indicating about 90% of sodium consumed was excreted in urine, 5 ,30 mean intake may be about 4000 mg per day (ie, 3608 mg/0.90 = 4008 mg). Mean 24-hour urinary potassium excretion was 46% of the 2005 IOM adequate intake level of 4700 mg daily and less than 3510 mg per day, the minimum level suggested in 2012 by the World Health Organization to reduce blood pressure and risk of cardiovascular diseases. 5, 35 However, the fraction of potassium intake excreted in urine is known to be highly variable, and may be as little as half the amount consumed. 5, 10 In addition, organizations and individuals disagree on recommended and upper levels for dietary sodium and potassium. 5, 24, 35, 36 The recommended intake and upper levels for dietary sodium and potassium are currently under review by the National Academies.
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Mean sodium intake and potassium excretion estimates among US adults in 2014, overall and among demographic and CVD risk groups, were generally within the range of previous estimates based on 24-hour urine collection in convenience-based or population-based samples representing smaller geographic areas of the US collected in 2011 or earlier. [8] [9] [10] [11] [12] [13] Mean 24-hour urinary sodium-to-potassium molar ratio in this study was within the range of estimates (2.77 to 4.78) from US locations in the 1984-1987 International Study of Sodium, Potassium, and Blood Pressure (INTERSALT) study. 38 Mean sodium intake estimates from 24-hour urine specimens in 2014 also were generally comparable with intake estimates based on NHANES 2013-2014 dietary data for nonpregnant adults aged 20 to 69 years. Based on both dietary data and previous biomarker (24-hour urinary excretion and doubly labeled water) data in other samples of US adults, 8, 9 higher sodium intake in men was likely related to higher energy intake, rather than a more sodium-dense diet (ie, higher consumption of sodium per calorie). The lack of a significant difference in 24-hour urinary sodium excretion by broad age groups may be related to small sample size or to the exclusion of older adults. Consistent with a previous study, 13 24-hour urinary sodium excretion in the current study was not significantly lower by age except among the oldest age group. Differences and similarities in exploratory analyses of mean 24-hour urinary sodium and potassium excretion among adults with different demographic characteristics, CVD risks, or self-reported efforts to reduce sodium or salt intake may be related to several factors. These factors include, the lack of temporality due to the cross-sectional survey design, small sample sizes across subgroups, presence of confounding (eg, by weight status or older age), differences in electrolyte retention or excretion, or ineffective individual efforts to reduce dietary sodium or salt intake. A companion cross-sectional analysis with NHANES 2014 24-hour urine data indicated higher sodium and lower urinary potassium excretion were positively associated with blood pressure in a dose-response relationship after adjusting for demographic characteristics and CVD risk factors.
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This study has several strengths: (1) use of a nationally representative sample; (2) in-person start and stop of 24-hour urine collection for most participants (n = 782) to try to ensure accurate timing; (3) collection of 24-hour urine across weekdays and weekends as well as all seasons of the year; and (4) collection of a second, nonconsecutive, 24-hour urine specimen by 53% of participants to estimate withinindividual, day-to-day variability in 24-hour urinary electrolyte excretion.
Limitations
This study also has several limitations. Although electrolyte estimates were weighted to account for sampling and nonresponse, it was not possible to account for all potential sources of bias. Second, although the national estimates from the 24-hour urine study participants were generally similar to that of the entire sample of examined nonpregnant participants aged 20 to 69 years in the NHANES 2013-2014 cycle, nonresponse and small sample sizes could limit the generalizability of results particularly among subgroups with low response rates (eg, non-Hispanic Asians). In addition, a plausible reason for the lack of significant differences in mean 24-hour urinary sodium and potassium excretion between population subgroups was inadequate statistical power due to small sample size. Third, incomplete collection of 24-hour urine might have resulted in lower estimated sodium and potassium excretion. However, detailed verbal, pictorial, and written collection instructions, along with exclusion of participants with potentially incomplete urine collection, helped ensure complete collection, and sensitivity analyses to exclude potential incomplete collection did not meaningfully change results. Fourth, within-individual variability in 24-hour urinary sodium excretion was almost as great as or greater than between-individual variability, consistent with previous studies. 11, 12, 34 Thus, a single 24-hour urine collection may not represent an individual's usual long-term daily sodium intake. The population estimates of the mean and medians should not be affected by random within-individual variability, but the proportion of adults in the population with usual sodium intake of 2300 mg or more may be underestimated based on a single 24-hour urine. Fifth, unaccounted variability in potassium excretion (eg, due to diuretic use and exclusion of adults 70 years or older) could reduce generalizability to all US adults.
Conclusions
In cross-sectional data from a 2014 sample of US adults, estimated mean sodium intake was 3608 mg per day. The findings provide a benchmark for future studies.
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24-Hour Urine Collection Methods
The protocol for 24-hour urine collection is available elsewhere. 1 Briefly, during the examination in the Mobile Exam Center (MEC), randomly selected National Health and Nutrition Examination Survey (NHANES) participants were asked to participate in a 24-hour urine collection, post examination. 1 Those who agreed were scheduled for two visits to the Urine MEC (UMEC). During the first visit, they started their urine collection. During the second visit, they returned their kits and finished their collection. Participants were randomly assigned to start collection on a weekend or weekday, but if unable to comply, were allowed to schedule urine collection at their convenience.
At the first appointment in the UMEC, study staff gave a 24-hour urine collection kit to the participant. The kit contained urine collection equipment and written instructions on how to collect and return the 24-hour urine specimen. Study staff opened the kit, explained the contents, provided oral instructions to the participant and gave them the written instructions. 1 To start collection, study staff asked the participant to empty their bladder in the bathroom in the UMEC. Drinking water was provided if needed, to help individuals void. The time of the void was recorded and checked by UMEC staff. This initial void was discarded and the participant asked to collect all urine from that moment for a period of 24-hours ending with the last specimen collection in the UMEC the next day with the time again checked by UMEC staff. If a participant could not come back the next day (~24-hours after the start time), they were required to schedule a time within 48 hours of the start to return their urine specimen to the UMEC. For participants who could not start or stop 24-hour urine collection in the UMEC, instructions were provided for starting and stopping collection at home. 1 A questionnaire about the urine collection was administered upon return to UMEC (after stopping collection). 1 A remuneration of $100 was given to the participant at the end of the questionnaire along with a transportation allowance. 1 Upon completion of the initial 24-hour urine collection, selected participants were eligible for a second collection scheduled 3-10 days after the initial urine collection following the same procedures as the initial collection.
1,2 For the first half of 2014, a random one-half of eligible participants was selected. Due to logistical constraints with scheduling, for the second half of 2014, all eligible participants were selected to achieve a half sample of those with an initial collection.
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Cardiovascular Disease (CVD) Risk Subgroup Definitions
Obesity was defined as a body mass index (BMI) of 30 or greater and overweight as a BMI of 25 to less than 30. Body mass index (BMI) was assessed through weight in kilograms divided by height in meters-squared. Height and weight were measured during the examination by trained personnel using standard equipment and quality control procedures. 3 A few (n=12) participants had a BMI of less than 18.5. Results for participants with BMI less than 25 did not change with or without participants with a BMI less than 18.5, so the two groups were combined.
Physical activity was based on responses to a questionnaires about work, transportation, and leisure time physical activity based on the Global Physical Activity Questionnaire. 4 Definitions for physical activity were based on a previous publication. 5 Recommended physical activity was defined as 75 minutes per week or more at vigorous intensity or 150 minutes per week or more at moderate intensity or the equivalent combination of moderate plus vigorous intensity, with 1 minute of vigorous intensity activity equivalent to 2 minutes of moderate intensity activity. Intermediate was defined as 5 to 74 minutes per week at vigorous intensity activity or 10 to 149 minutes per week at moderate intensity or the equivalent combination of moderate plus vigorous intensity activity. Low physical activity included participants who did not engage in recommended or intermediate physical activity.
Hypertension was defined using the 2017 Hypertension Guidelines 6 and using previous national surveillance criteria. 7 The 2017 Hypertension Guidelines define hypertension as mean systolic blood pressure (SBP) ≥130 mm Hg, mean diastolic blood pressure (DBP) ≥80 mm Hg, or self-reported use of antihypertensive medication. For the purpose of this analysis, we defined participants who did not meet the 2017 Hypertension Guidelines definition for hypertension as not hypertensive. The previous national surveillance criteria, defined hypertension as mean SBP ≥140 mm Hg, mean DBP ≥90 mm Hg, or self-reported use of antihypertensive medication. Pre-hypertension was defined as a mean SBP of 120-139 mm Hg or a mean DBP of 80-89 mm Hg eMethods. (continued) among those without hypertension. Normotension was defined as mean SBP <120 mm Hg and mean DBP <80 mm Hg in the absence of antihypertensive medication.
Statistical Methods
-Sensitivity Analyses
Urinary sodium excretion may be underestimated if urine collection is incomplete. Although there is no one recommended method to assess whether collection is complete, para-aminobenzoic acid (PABA), which requires participants to consume PABA supplements, has been recommended by some and has been used. 8, 9 Other methods, including urine volume, self-report of missing urine, and the ratio of measured-to expected-24-hour urinary creatinine excretion also have been used. 8, 9 In NHANES 2014, completion of 24-hour urine collection was based on adequate duration, no missing urine based on self-report, and adequate urine volume (see Methods). Twenty-four hour urinary creatinine excretion also was measured to further assess the impact of potential incomplete collection, based on the assumption that compared with sodium, urinary creatinine is less variable from day-to-day, and that estimated 24-hour urinary creatinine approximates measured 24-h urinary creatinine. Expected 24-hour urinary creatinine excretion is based on prediction equations. We used two different equations to estimate expected 24-hour urinary creatinine excretion. 10, 11 Joossens and Geboers's equation included the participant's sex and weight.
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Mage's equation included sex, weight, height, age and race (black vs. non-black). 11 We evaluated 1) the proportion of participants who excreted 70% or more of expected creatinine excretion, i.e., presumably complete collection; and 2) mean urinary electrolyte excretion for participants with presumably complete 24 hour urine.
To impute values for missing covariates for exploratory analyses among population subgroups, the Fully Conditional Specification method was used with 5 imputed datasets under the assumption that missing values were missing at random and using all covariates (with missing and non-missing values) in the models (SAS, version 9.3, Cary NC). 12 Mean and 95% confidence intervals for initial 24-hour urinary sodium and potassium excretion by family income and chronic kidney disease subgroups were estimated with imputed data accounting for the complex survey design.
Abbreviations: CI, confidence interval; NHANES, National Health and Nutrition Examination Survey; SD, standard deviation SI conversion factors: To convert urine values to mmol, divide creatinine value by 113, sodium value by 23, potassium value by 39 and chloride value by 35.5. a For the first 24-hour urine collection, half of the participants aged 20-69 years in NHANES 2014 were randomly selected. Of these, participants in the examination component who were non-pregnant were eligible and asked to participate. For the second 24-hour urine collection, participants who completed an initial 24-hour urine collection were eligible, but selection varied over time because of logistical constraints in meeting the required sample size. For the first six months of 2014, half of the participants who completed an initial 24-h urine collection, were randomly selected, and were asked to participate in a second collection. For the second six months of 2014, all participants with a complete initial 24-hour urine specimen were selected to participate in the second collection. b Complete specimens met the following criteria: start and end time reported; length of collection >22 hours, total urine volume >400 ml, participant reported missing no more than a few drops of urine during collection, and if the participant was a women, she reported she did not menstruate during collection. c Weighted estimates and 95% CI. Note: The second urine specimen estimates use the same sample weights as the first. 
